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Abstract 

Background: Acupuncture and moxibustion have widely been used to treat lateral elbow pain (LEP). A 
comprehensive systematic review of randomized controlled trials (RCTs) including both English and Chinese 
databases was conducted to assess the efficacy of acupuncture and moxibustion in the treatment of LEP. 

Methods: Revised STRICTA (2010) criteria were used to appraise the acupuncture procedures, the Cochrane risk of bias 
tool was used to assess the methodological quality of the studies. A total of 19 RCTs that compared acupuncture and/ 
or moxibustion with sham acupuncture, another form of acupuncture, or conventional treatment were included. 

Results: All studies had at least one domain rated as high risk or uncertain risk of bias in the Cochrane risk of bias tool. 
Results from three RCTs of moderate quality showed that acupuncture was more effective than sham acupuncture. 
Results from 10 RCTs of mostly low quality showed that acupuncture or moxibustion was superior or equal to 
conventional treatment, such as local anesthetic injection, local steroid injection, non-steroidal anti- inflammatory drugs, 
or ultrasound. There were six low quality RCTs that compared acupuncture and moxibustion combined with manual 
acupuncture alone, and all showed that acupuncture and moxibustion combined was superior to manual acupuncture 
alone. 

Conclusion: IVloderate quality studies suggest that acupuncture is more effective than sham acupuncture. 
Interpretations of findings regarding acupuncture vs. conventional treatment, and acupuncture and moxibustion 
combined vs. manual acupuncture alone are limited by the methodological qualities of these studies. Future studies 
with improved methodological design are warranted to confirm the efficacy of acupuncture and moxibustion for LEP. 

Keywords: Epicondylitis, Tennis elbow. Randomized Controlled Trials (RCTs), STRICTA, PRISMA, Cochrane risk of bias 
tool, Chinese literature 



Background 

Lateral elbow pain (LEP), commonly known as tennis 
elbow, is a common disorder with a prevalence of at 
least 1-3% [1]. It is a significant health burden because 
it affects work productivity and the quality of life of 
LEP sufferers. Currently there is no ideal treatment for 
LEP. The most common treatments for LEP are steroid 
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injections, non-steroidal anti-inflammatory drugs (NSAJDs) 
or a regime of physiotherapy with various modalities 
[2]. Steroid injections have a short-term (two to six weeks) 
effect in improving symptoms [3], whereas NSAIDs have 
a smaller effect than steroid injections [4]. Evidence is 
lacking for the efficacy of physiotherapy [5]. Furthermore, 
there is no evidence regarding the efficacy in the long 
term use of current conservative treatment options, 
and the potential side effects such as skin atrophy and 
depigmentation [6] limit the use of steroid injections. 
The need for a safe and effective treatment for LEP is 
therefore paramount. 
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Acupuncture is a popular form of complementary and 
alternative medicine for treating pain and dysfunction 
associated with musculoskeletal conditions [7], including 
LEP. In traditional Chinese medicine (TCM), acupunc- 
ture and moxibustion are two inseparable therapeutic 
methods; the former stimulates the acupoint with a nee- 
dle whereas the latter with heat generated by burning of 
moxa (Artemisia Vulgaris). Acupuncture has been popu- 
larly used all over the world, but it is still not recognized 
as a standard treatment for LEP because the evidence 
supporting its efficacy is still limited. In the most recent 
review on the topic, Buchbinder et al. [8] evaluated five 
randomized controlled trials (RCTs) comparing acu- 
puncture with sham acupuncture. The authors con- 
cluded that needle acupuncture may be more effective 
than sham acupuncture in relieving pain after one treat- 
ment as well as after ten acupuncture sessions at two 
weeks, but there is no difference between needle acu- 
puncture and sham acupuncture at the 3-or 12-month 
follow-up. They also found that needle acupuncture may 
be more effective at improving functional impairment at 
2-week follow-up compared with sham acupuncture, 
and electro-acupuncture may be more effective than 
manual acupuncture in reducing pain. Nevertheless, they 
concluded the acupuncture intervention as "unknown ef- 
fectiveness" in their report, due to the fact that the ana- 
lyzed studies were of very small sample size and had 
flaws in the study design, including uncertain allocation 
concealment, substantial loss to follow up and lack of as- 
sessments for potential adverse effects. 

Although a number of systematic reviews have been 
performed on acupuncture for LEP [4,8-10], these re- 
views did not include articles published in Chinese. 
Moreover, moxibustion, which also acts by stimulating 
the acupoints and is commonly used concurrently with 
acupuncture for LEP, was not included in previous re- 
views. Given the fact that many studies of acupuncture 
and moxibustion for LEP have been published in non- 
Western scientific literature and have not been reviewed, 
the literatures identified by previous reviews may not be 
comprehensive enough to cover all the current evidence 
of acupuncture and moxibustion for LEP. In view of this, 
we conducted a comprehensive systematic review on 
randomized controlled trials of acupuncture and moxi- 
bustion for LEP that were published in both Chinese 
and Western language literatures. This review aimed to 
find out if acupuncture or moxibustion alone was more 
effective than sham acupuncture or other conventional 
treatments in the treatment of LEP. We also wanted to 
know if acupuncture and moxibustion combined was 
more effective than acupuncture or moxibustion alone. 
In addition, this review evaluated reporting of acupunc- 
ture and/or moxibustion treatment of the included stud- 
ies using the revised STRICTA criteria [11]. 



Methods 

Search strategies 

A comprehensive search was performed in the following 
databases from their inception to June 2013: Cochrane 
Neuromuscular Disease Group Trials Register for random- 
ized trials, the Cochrane Central Register of Controlled 
Trials (CENTRAL), MEDLINE, EMBASE, Latin American 
and Caribbean Health Sciences (LILACS), Allied and 
Complementary Medicine (AMED), Index to Chinese Peri- 
odicals of Hong Kong (HKInChiP), Chinese Biomedical 
Literature Database (CBM) and China National Knowledge 
Infrastructure (CNKI). Search was also made in Clinical- 
Trials.gov, ProQuest Digital Dissertations (PQDD), BIOSIS 
Previews, Chinese Clinical Trial Register (ChiCTR), and 
Electronic Theses and Dissertations System of Taiwan for 
"gray literature", such as unpublished studies, dissertations 
and conference reports. The following terms were used in 
our search strategies: (moxibustion or acupuncture or 
electro-acupuncture or needle) and (lateral epicondylitis or, 
lateral epicondylalgia, or tennis elbow, or lateral epicon- 
dyle, or external humeral epicondylitis, or brachioradial 
bursitis, or lateral elbow pain, or lateral elbow). Equivalent 
Chinese terms were used in searching the Chinese lan- 
guage databases. We imposed no language restrictions. We 
followed the Preferred Reporting Items for Systematic Re- 
views and Meta-Analyses (PRISMA) in reporting this sys- 
tematic review [12]. 

Study selection 

Two authors (MG and WFY) searched the databases and 
assessed potentially relevant articles against the inclusion 
criteria independently. Any disagreement regarding the 
eligibility of a study was resolved by discussion. 

Types of studies and subjects 

We included only randomized controlled trials studying 
subjects with a primarily diagnosis of lateral epicondylitis 
or lateral elbow pain, in which acupuncture, moxibustion, 
or acupuncture and moxibustion combined was used for 
treatment. 



Types of interventions 
Acupuncture 

Acupuncture is defined as needle acupuncture, including 
electro-acupuncture and auricular acupuncture that 
employed needle penetration. Other variants of acu- 
puncture, such as acupressure, acupoint injection, laser 
acupuncture, auricular acupressure, and transcutaneous 
electrical nerve stimulation (TENS) were excluded. 
Treatments that used acupotomy (small needle-scalpel 
therapy) were also excluded. 
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Moxibustion 

Moxibustion is defined as burning of moxa either dir- 
ectly or indirectly over acupoints. In direct moxibustion, 
the moxa is placed directly over the skin. In indirect 
moxibustion, the burning moxa is positioned over the 
acupoint, either held by an apparatus, or placed over a 
piece of herbal material, such as ginger or biscuit made 
from medicinal herbs. 

Acupuncture and moxibustion combined (AMC) 

We also included studies of combining acupuncture and 
moxibustion treatment (acupuncture and moxibustion 
combined, AMC) which is usually done by placing a 
moxa block on the handle of the acupuncture needle or 
placing a moxa-cone on top of a thin piece of ginger-slice. 
Studies using acupuncture or moxibustion in combination 
with other treatments, such as medication, massage, cup- 
ping, physiotherapy, traditional Chinese herbs, or injection 
were not included. 

Types of control interventions 

For control interventions, we included studies that used 
other standard therapies, such as injection of Western 
drugs, physiotherapy, oral Western medication, sham 
acupuncture, or no treatment. We also included studies 
that compared AMC with either acupuncture or moxi- 
bustion alone. However, we did not include studies that 
compared the same intervention with different combina- 
tions of acupoints, as acupoint specificity was not the 
focus of this review. 

Data extraction 

One author (MG) extracted the data and the other 
(WFY) checked the extracted data. For each study, the 
following variables were extracted: study design, patients' 
characteristics including gender, age, duration of illness, 
treatment regime, control intervention, and outcome 
measures and adverse events reported. 

Primary outcomes extracted included measures on pain 
and function. Secondary outcomes extracted included 
measures on quality of life. The details of acupuncture pro- 
cedure were extracted according to the revised STRICTA 
[11], which covered acupuncture rationale, needling details, 
treatment regime, other components of treatment, practi- 
tioner background, and control intervention. 

Methodological quality assessment 

The methodological quality of identified studies was 
assessed by two authors (MG and WFY) independently 
using the Cochrane risk of bias tool [13]. The Cochrane 
risk of bias assessment has 6 domains: random sequence 
generation, allocation concealment, blinding of partici- 
pants and outcome assessors, complete collection and 
reporting of outcome data, free of selective outcome 



reporting, and adequate attention to other sources of bias. 
Each domain was rated as "low" (low risk of bias), 'high' 
(high risk of bias), or 'unclear' (uncertain risk of bias). Given 
the difficulties in blinding the acupuncturist, we only 
assessed the blinding of participants and outcome assessors. 

According to a recent report by Wu et al. [14], a large 
proportion of RCTs in Chinese language reports are not 
truly randomized. Therefore a telephone inquiry to the 
first authors, and, if they were not available, to the sec- 
ond authors, was conducted to find out how many of 
them truly met acceptable standards for allocating par- 
ticipants to study groups. 

Statistical analysis 

We used Review Manager Software 5.1 for statistical ana- 
lysis. Relative risk (RR) with a 95% confidence interval 
(CI) was used for dichotomous outcomes. Mean difference 
(MD) with a 95% CI was used for continuous outcomes. 
Publication bias would be assessed by drawing a funnel 
plot if there were ten studies or more included in the 
meta-analysis. Meta-analysis would only be performed, if 
studies had no domain rated as having high risk of bias by 
the Cochrane risk of bias assessment and had sufficient 
similarities in clinical characteristics [13]. 

Results 

Selection of studies 

The search identified 580 English and 1239 Chinese po- 
tentially relevant citations for review. After removal of du- 
plicates, 232 English and 1036 Chinese citations were left. 
There were 206 English and 866 Chinese papers excluded 
for reasons of irrelevance (Figure 1). One hundred ninety- 
sbc full-text articles were retrieved for further assessment 
Two studies were duplicated publications [15,16]. Finally, 
19 studies (14 Chinese, four English, one Italian) met the 
inclusion criteria and were included in this review. 

Description of included studies 

All 19 included studies were full length journal reports. Of 
the 19 studies, 14 were published in Chinese and were 
conducted in China; four were published in English, three 
of which were conducted in Germany [15-17] and one 
was conducted in Canada [18]. The remaining study was 
conducted in Italy and published in Italian [19]. Together 
these studies involved a total of 1190 subjects, with 688 
being in the treatment arm and 502 in the control arm. 
All included trials used a two-armed, parallel group de- 
sign, except for the Shen et al. study [20], which used a 
three-armed, parallel group design. 

The sample size of the included studies ranged from 
16 to 120 subjects. All subjects were out-patients, with 
an age range from 17 to 74 years in the treatment arm 
and 20 to 76 years in the control arm. The terminology 
used for LEP varied between studies. Twelve studies 



Gadau ef al. BMC Complementary and Alternative Medicine 2014, 14:136 
http://www.biomedcentral.com/1472-6882/14/136 



Page 4 of 19 



1819 records identified tluongh database 
searclung 








1268 records after 


d»iplicates removed 



Identical citations: 551 



Iixelevantpapers: 1072 
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(14 Clunese , 4 EngUsli, 1 Italian) 



Figure 1 Flow chart of study selection. 



Excluded (n =177) 

• NotaRCT: 126 

• No valid control gi oup : 4(5 

• Duplicated: 2 

• Not acupuncture/ 
moxibusfion: 2 

• Not lateral elbow pain: 1 



[18-29] used the term lateral epicondylitis, whereas the 
term tennis elbow was used by four studies [30-33] to 
describe the condition. One study used both terms in its 
title, but in the text consistently used the term lateral 
epicondylitis [17]. One study used the term chronic epi- 
condylitis [15] and the remaining study used the term 
chronic elbow pain [16]. We decided to use the term 
LEP, rather than epicodylitis as research has shown that 
the pathophysiology of tennis elbow is a breakdown of 
the tendon (tendinosis) rather than inflammation [34]. 
In this review the term LEP refers to pain at the lateral 
side of the elbow region, especially to pain which origi- 
nates from the lateral epicondyle. We refrained from 
using the term "chronic" due to the fact that many stud- 
ies included subjects with an elbow pain duration too re- 
cent to be classified as chronic. The duration of the LEP 
described in the included studies varied from seven days 
to five years. Follow-up periods varied from one day up 
to one year after the last treatment. Table 1 presents the 
characteristics of all included studies. 

Acupuncture was compared with sham acupuncture in 
three studies (Table 2). One study [16] used non-invasive 
sham acupuncture at BL 13 on the back, in which subjects 
were stimulated with a pencil like probe and were shown 
an acupuncture needle. The other two studies [15,17] 
inserted real acupuncture needles a few centimeters away 
from traditional acupoints, their interconnecting lines 
(meridians) and painful pressure points. 

Seven trials compared acupuncture with conventional 
therapies, of which four studies [20,21,30,31] used local 



injection of steroid and/or local anesthetics as the con- 
trol intervention. One [18] used pulsated ultrasound, 
one used pulsated ultrasound in combination with mas- 
sage [19], and the remaining one [32] used meloxicam 
tablets as the control intervention (Table 3). 

Ginger-moxibustion was compared to conventional 
therapy in three trials [22,29,33] (Table 4). Two studies 
[29,33] used scarring moxibustion, in which the moxa 
was burned indirectly on the skin, and the area was 
allowed to heat up to the extent of blister-formation, 
which would turn into fully formed scar tissue after a 
period of two to four weeks. The remaining study [22] 
reported to allow the moxa-cones to heat up the local 
area until the skin became red and hot to touch, but not 
to a degree that would cause blister formation. For con- 
trol treatments, Jin et al. [33] injected vitamin Bl and 
B12 along with lidocaine and prednisolone into the local 
site of pain, whereas the two other studies [22,29] used 
procaine and prednisolone injections. 

Six [23-28] studies compared AMC with acupuncture 
alone (Table 5). One study [20] compared AMC with 
electro-acupuncture and local injection of prednisolone 
using a three-arm design, and its results are presented in 
both Tables 3 and 5. 

Description of acupuncture, moxibustion and 
acupuncture and moxibustion combined (AMC) regimes 

Acupuncture alone was used in ten studies, of which 
nine [15-19,21,30-32] used manual stimulation and one 
study [20] employed electro-acupuncture. Moxibustion 



Table 1 Study design of all included studies 
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1st Author (year) 



Design, Follow-up 



Intervention, treatment duration 



Details of intervention 



Treatment group 



Control group 



Treatment group 



Control group 



Chen (2010) [30] 



Davidson (2001) [18] 



Fink (2002) [15] 



Grua (1999) [19] 



Irnich (2003) [17] 



Jin (2005) [33] 



Li (1998) [28] 



Li (2007) [22] 



Liu (2008) [23] 



Lin (2011) [21] 



2 parallel arms, follow-up 
duration not reported 

2 parallel arms, follow-up 
duration not reported 



2 parallel arms, 2 months 



2 parallel arms, follow-up 
duration not reported 



2 parallel arms, 2 weeks 



2 parallel arms, 1 month 



2 parallel arms, follow-up 
duration not reported 



2 parallel arms, follow-up 
duration not reported 



2 parallel arms, follow-up 
duration not reported 



2 parallel arms, 1 month 



Acupuncture, 1 
treatment every 3 
days for 1 5 days 

Acupuncture, 2-3 
treatments per 
week for 4 weeks 



Acupuncture, 2 
treatments per 
week for 5 weeks 



Acupuncture, 1-2 
treatments per 
week for approx. 5 
weeks (total of 10 
treatments) 

Acupuncture, 3 
treatments for 1 0 
days 

Single scarring 

ginger- 

moxibustion 

AMC, 1 treatment 
every 1 or 2 days 
for 2 months 



Ginger-moxibustion, 

1 treatment every 

2 days for 14 days 

AMC, 1 treatment 
every 2 days for 28 
days 



Acupuncture, 1 
treatment every 2 
days for 20 days 



Triamcinolone acetonide 
injection, 1 treatment 
every 5 days for 15 days 

Ultrasound, 2-3 treatments 
per week for 4 weeks 



Sham-acupuncture, 2 
treatments per week 
for 5 weeks 



Ultrasound, massage, 
1 treatment per day for 
12 days 



Sham-acupuncture, 3 
treatments for 1 0 days 



Prednisolone compound 
injection, 1 treatment per 
week for 2 weeks 

Acupuncture, 1 treatment 
every 2 days for 2 months 



Prednisolone injection, 
1 treatment every 5-7 days 
for 14-21 days 

Acupuncture, 1 treatment 
every 2 days for 28 days 



Prednisolone injection, 1 
treatment every 10 days 
for 20 days 



Local tender points, superficial, 
strong manual manipulation, 
needles retained for 1 min. 

LI 4 SJ 5, LI 10, LI 11, LI 12, 
manual manipulation to obtain 
and maintain De-qi, needles 
retained for 20 min. 

1 local tender point, LI 10, LI 11, 
LU 5, LI 4 and SJ 5, manual 
manipulation to obtain De-qi, 
needles retained for 25 min. 

LI 4 LI 10, LI 11, LI 12, LI 15, PC 5, 
PC 7, GB 20, GB 21, GB 34 ST 37, 
ST 38, manual manipulation 
needles retained for 20 min. 



LI 4 LI 10, SI 3, SJ 5, GB 34 
intermittent manual manipulation 
to obtain and maintain De-qi, 
needles retained for 25 min. 

Local tender points, ginger- 
moxibustion, 7 cones per 
acupoint 

Local tender points, LI 4, LI 10, LI 
1 1, AMC, manual stimulation to 
obtain and maintain De-qi, needles 
retained for 15-20 min., 
moxibustion with moxa-stick 
until local area reddened 

SJ 10, LI 11, manual stimulation to 
obtain De-qi, needles not retained, 
ginger-moxibustion 5-7 cones per 
acupoint 

Local tender points, LI 4, LI 10, LI 
1 1, SJ 5, AMC, manual stimulation 
to obtain and maintain De-qi, 
needle retained for 20-30 min., 
indirect moxibustion, 3-5 cones 
per acupoint 

LI 11,1 most tender point on 
lateral aspect of elbow, 3 points 
0.5-1 cun distal to the most tender 
point, manual manipulation to 
obtain and maintain De-qi, needles 
retained for 30 min. 



Triamcinolone acetonide 40 mg, 
2% lidocaine 2 ml injected at 
area of pain 

Pulsated ultrasound for 10 min. 
over area of lateral epicondyle 



Same as treatment group, but 
needles placed at least 5 cm 
away from real acupoint, area 
clear of tender points 

Pulsated ultrasound for 5 min., 
massage for 5 min., both at area 
of lateral epicondyle 



Same as treatment group, but 
needles placed 1 cun away from 
real acupoint 



2% lidocaine 1 ml, prednisolone 
1 ml. Vitamin Bl 50 mg. Vitamin 
B12 250 [ig injected at area of pain 

Same as treatment group, but 
only manual stimulation to 
obtain and maintain De-qi 



2% lidocaine 2 ml, prednisolone 
25 mg injected at area of pain 



Same as treatment group, but 
only manual stimulation to 
obtain and maintain De-qi 



Prednisolone 5 ml, 2% procaine 
1.5 ml injected at area of pain 



EU 



Table 1 Study design of all included studies (Continued) 
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Molsberger (1994) [16] 



Shen (1999) [20] 



Wang (2007) [24] 



Wang (2008) [25] 



Wu (2003) [26] 



Xu (2010) [29] 



Zha (2004) [31] 



Zhang (2007) [32] 



Zhao (2003) [27] 



2 parallel arms, 3 days 



3 parallel arms, follow-up 
duration not reported 



2 parallel arms, follow-up 
duration not reported 



2 parallel arms, follow-up 
duration not reported 



2 parallel arms, follow-up 
duration not reported 



2 parallel arms, follow-up 
duration not reported 

2 parallel arms, follow-up 
duration not reported 

2 parallel arms, follow-up 
duration not reported 



2 parallel arms, follow-up 
duration not reported 



Acupuncture, 1 
treatment only 



Electro-acupuncture, 
1 treatment per day 
for 10 days 



AMC, 1 treatment 
per day for 1 0 days 



AMC, 1 treatment 
every 3 days for 30 
days 



AMC, 1 treatment 
every 2 days for 14 
days 



Single scarring 
ginger-moxibustion 

Acupuncture, 1 
treatment every 2 
days for 14 days 

Acupuncture, 1 
treatment every 2 
days for 20 days 



AMC, 1 treatment 
per day for 1 0 days 



Sham-acupuncture, 1 
treatment only 



Control 1: AMC, 1 treatment 
per day for 10 days 

Control 2: Prednisolone, 
1 treatment per week for 
3 weeks 



Acupuncture, 1 treatment 
per day for 10 days 



Acupuncture, 1 treatment 
every 3 days for 30 days 



Acupuncture, 1 treatment 
every 2 days for 14 days 



Prednisolone injection, 
1 treatment every 5 days 
for 15 days 

Hydrocortisone acetate 
injection, 1 treatment per 
week for two weeks 

Meloxicam tablets oral 
intake, 1 treatment every 2 
days for 20 days 



Acupuncture, 1 treatment 
per day for 10 days 



Ipsilateral GB 34, manua 
manipulation to obtain and 
maintain De-qi, needles 
retained for 5 min. 

Local tender points, manual 
manipulation to obtain De-qi 
followed by electric stimulation 
for 30 min., heat lamp for 30 min. 



LI 10, LI 11, SJ 10, PC 6, REN 12, ST 
36, SP 6, points chosen based on 
TCM pattern diagnosis, AMC, 
De-qi obtained, duration of needle 
retainment not reported, indirect 
moxibustion 3 cones per acupoint 

5 local tender points, LI 4, AMC, 
even manual stimulation technique 
to obtain and maintain De-qi, 
needles retained for 30 min., 
indirect moxibustion, 2-3 cones 
per acupoint 

Local tender points, LI 4, LI 10, LI 
1 1, SJ 5, manual manipulation for 
1 min. to obtain and maintain 
De-qi, needles retained for 30 min., 
indirect moxibustion 3-5 cones 
per acupoint 

Local tender points, ginger- 
moxibustion, duration not 

reported 

Local tender points, manual 
manipulation, duration of needle 
retainment not reported 

1 local tender point and 2 points 
at 2 cm apart from the tender 
point, manual manipulation to 
obtain and maintain De-qi, 
duration of needle retainment 
not reported 

Local tender points, manual 
manipulation to obtain and 
maintain De-qi, duration of needle 
retainment not reported, indirect 
moxibustion (moxa stick) until 
local area reddened 



BL13 non-needle sham acupuncture, 
stimulation with a pencil-like probe 
at beginning and after 5 min. 

Control 1 : Same as treatment 
group but AMC, needle 
retainment for 30 min., indirect 
moxibustion (moxa stick) 

Control 2: Prednisolone 20 mg 
injected at area of pain 

Same as treatment group, but 
only manual stimulation to 
obtain De-qi, no additional 
stimulation during treatment, 
duration of needle retainment 
not reported 

LI 4, LI 10, Llll, LI 12, manual 
stimulation every 10 min., 
needles retained for 30 min. 



1 local tender point was selected, 
De-qi obtained, needles retained 
for 30 min. 



Prednisolone 25 mg, 2% procaine 
2 ml injected at area of pain 

2% lidocaine 5 ml, 
hydrocortisone-acetate 125 mg 
(1 ml) injected at area of pain. 

Meloxicam tablets 7.5 mg/ day 



Acupuncture at local tender 
points, manual stimulation, 
duration of needle retainment 
not reported 



o 



AMC: acupuncture and rmoxibustion combined. 



Table 2 Outcomes of randomized controlled trials comparing acupuncture and sham acupuncture 
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Studies 



Number of subjects, intervention Outcome measurement Outcomes 
Treatment group Control group Treatment group 



Treatment effect 



Control group 



Fink (2002) [15] 



Acupuncture 
N = 14 



Sham-acupuncture Strength test (peak muscle force): 
N = 15 mean ± SD 



Pain (VAS): mean ± SD 



DASH scores: mean ± SD 



Irnich (2003) [17] Acupuncture 
N = 25 



Sham-acupuncture Pressure pain threshold (kg/cm ) 
N = 25 mean ± SD 



At baseline: 90.5 ± 40.40 

At 2 weeks FU: 128.2 ± 41.64 

At 2 months FU: 142.9 ±41 .56 

At baseline: 16.46 ± 3.10 
At 2 weeks FU: 8.03 ± 4.60 
At 2 months FU: 6.01 ± 5.09 

At baseline: 38.08 ± 13.66 
At 2 weeks FU: 14.38 ± 9.35 
At 2 months FU: 11.14 ± 13.10 

At baseline: 3.15 ± 0.69 
At first treatment: 0.32 ± 0.31 
At last treatment: 0.93 ± 0.49 
At 2 weeks FU: 1.30 ± 0.60 



At baseline: 77.7± 36.40 

At 2 weeks FU: 92.75 ± 34.78 

At 2 months FU: 11 4.2 ±46.08 

At baseline: 17.17 ± 3.76 
At 2 weeks FU: 12.28 ±4.14 
At 2 months FU: 8.73 ± 5.03 

At baseline: 33.72 ± 13.05 
At 2 weeks FU: 25.18 ± 13.63 
At 2 months FU: 18.85 ± 13.75 

At baseline: 2.68 ± 0.65 
At fi rst treatment: 0. 1 6 ± 0. 1 76 
At last treatment: 0.63 ± 0.42 
At 2 weeks FU: 0.66 ± 0.49 



MD (95% CI) 

12.80 (-15.26 to 40.86), P = 0.37 
35.45 (7.42 to 63.48), P = 0.01* 
28.70 (-3.20 to 60.60), P = 0.08 

-1.24 (-3.74 to 1.26), P = 0.33 
-4.25 (-7.44 to -1.06), P = 0.009* 
-2.72 (-6.41 to 0.97), P = 0.15 

4.36 (-5.38 to 14.10), P = 0.38 
-10.80 (-19.26 to -234), P = 0.01* 
-7.71 (-17.48 to 2.06), P = 0.12 

047 (0.10 to 0.84), P = 0.01* 
0.16 (0.02 to 0.30), P = 0.02* 
0.30 (0.05 to 0.55), P = 0.02* 
0.64 (0.34 to 0.94), P < 0.0001* 



Pain-free grip strength: 
mean ± SD 



At baseline: 64.7 ± 34.00 
At first treatment: 7.12 ± 8.13 
At last treatment: 21.54 ± 1435 
At 2 weeks FU: 27.95 ± 15.66 



At baseline: 53.7 ± 17.70 
At first treatment: 247 ± 3.14 
At last treatment: 8.53 ± 9.05 
At 2 weeks FU: 74 ± 7.90 



11.00 (-4.03 to 26.03), P = 0.15 
465 (1.23 to 8.07), P = 0.008* 

13.01 (6.36 to 19.66), P = 0.0001* 
2Q55 (13.67 to 27.43), P < 0.00001* 



Impairment caused by pain (NRS): At baseline: 8.1 9 

At first treatment: -1.57 

At last treatment: -4.31 

At 2 weeks FU: -4.77 (59% mean 
decrease in impairment caused 
by pain) 



At baseline: 7.72 

At first treatment: -0.80 

At last treatment: -2.04* 

At 2 weeks FU: -1 .88* (24% mean 
decrease in impairment caused 
by pain) 



Calculation of MD not possible 



Table 2 Outcomes of randomized controlled trials comparing acupuncture and sham acupuncture (Continued) 



Molsberger (1994) [16] Acupuncture 
N = 24 



Sham-acupuncture 1 1 -point box pain scale (NRS): Immediately after treatment: Immediately after treatment: MD (95% CI) 

N = 24 55.8% (2.95) mean pain reduction, 15.0% (2.77) mean pain reduction, 40.80 (39.18 to 42.42), P < 0.001* 

19/24 subjects reported pain relief 6/24 subjects reported pain relief RR (95% CI) 3.17 (1.53 to 6.52), 

of > 50% (NRS > 5) of > 50% (NRS > 5) P < 0.002* 



*: P < 0.05 statistically significant difference between two groups. 

DASH score. Disability of the Arm, Shoulder and Hand score; FU, follow-up; NRS, Numeric Rating Scale; SD, Standard Deviation; MD, Mean Difference; RR, 
Relative Risk; VAS, Visual Analogue Rating Scale. 
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Table 3 Outcomes of randomized controlled trials comparing acupuncture and conventional therapy 
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Studies 



Intervention and number of subjects 
Treatment group Control group 



Outcome measurement 



Outcomes** 



Treatment effect 



Treatment group Control group 



Chen (2010) [30] Acupuncture 
N = 33 



Davidson (2001) [18] Acupuncture 
N = 8 



Grua (1999) [19] 



Lin (2011) [21] 



Shen (1999) [20] 



Acupuncture 
N = 20 



Acupuncture 
N = 36 



Triamcinolone acetonide injection Pain relief and grip strength: 

N = 33 cured rate based on subjective report 



Pulsated ultrasound 
N = 8 



Pulsated ultrasound, 

massage 

N = 20 



Prednisolone injection 
N = 36 



Electro-acupuncture Prednisolone injection 
N = 41 N = 20 



Pain-free grip strength: 
mean ± SD 



Pain Score (VAS): 
mean ± SD 



DASH score: mean ± SD 



Maigne functional recovery test: 
mean ± SD 



Pain Score(VAS): mean ± SD 



Pain relief: VAS, cured rate 
based on subjective report 

Pain relief and range of 
movement: cured rate based 
on subjective report 



30/33 Cured 
Cured rate: 92.4% 

At first treatment: 
1 0.25 ± 5.84 

At last treatment 
14.09 ± 9.53 

At first treatment: 
39.63 ± 29.51 

At last treatment 
13.63 ± 13.79 

At first treatment: 
36.35 ± 25.54 

At last treatment: 
23.75 ± 1 7.73 

At 4 week FU: 
23.75 ± 1841 



At first visit: 
15.0 ± 2.36 

At last treatment: 
5.80 ± 3.37 

At 6 months FU: 
5.20 ± 3.64 

At first visit: 
7.05 ± 1 47 

At last treatment 
2.85 ±1.81 

At 6 months FU: 
2.05 ± 1.39 

20/36 Cured 
Cured rate: 55.5% 

32/41 Cured 
Cured rate: 78% 



14/33 Cured 
Cured rate: 42.4% 

At first treatment: 
6.08 ±4.19 

At last treatment: 
1 1 .96 ± 1 2.28 

At first treatment: 
46.50 ± 26.91 

At last treatment: 
32.69 ± 29.21 

At first treatment: 
38.02 ± 1 5.24 

At last treatment: 
33.23 ± 24.06 

At 4 week FU: 
2240 ± 1 8.73 

At first visit: 
15.0 ± 2.70 

At last treatment: 
9.80 ± 3.65 

At 6 months FU: 
1 0.0 ± 345 

At first visit: 
7.05 ± 1.39 

At last treatment: 
449 ± 1 .64 

At 6 months FU: 
4.90 ± 1 45 

13/36 Cured 
Cured rate: 36.1% 

7/20 Cured 
Cured rate: 35%o 



RR (95% CI) 

2.14 (1.42 to 3.23) 

P = 0.0003* 

MD (95% CI) 

4.17 (-0.81 to 9.15), P = 0.10. 
2.13 (-8.64 to 12.90), P = 0.70 
-6.81 (-34.48 to 20.86), P = 0.63 
-19.06 (-41.44 to 3.32), P = 0.10 
-1.67 (-22.28 to 1 8.94), P = 0.87 
-9.48 (-30.19 to 1 1.23), P = 0.37 
1.35 (-16.85 to 19.55), P = 0.88 
MD (95% CI) 

0.00 (-1.57 to 1.57), P= 1.00 

-4.00 (-6.18 to -1.82), P = 0.0003* 

-4.80 (-7.00 to -2.60, P < 0.0001* 

0.00 (-0.89 to 0.89), P = 1.00 

-1.64 (-2.71 to -0.57), P = 0.003* 

-2.85 (-3.73 to -1.97), P < 0.00001* 

RR (95% CI) 

1.54 (0.91 to 2.60) 

P = 0.11 

RR (95% CI) 
2.23 (1.20 to 41 4) 
P = 0.01* 
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Table 3 Outcomes of randomized controlled trials comparing acupuncture and conventional therapy (Continued) 



Zha (2004) [31] 


Acupuncture 
N = 57 


Hydrocortisone injection 
N = 60 


Pain relief and range of 
movement: cured rate based 
on ADL score 


8/57 Cured 
Cured rate: 14.03% 


6/60 Cured 
Cured rate: 10% 


RR (95% CI) 

1 .40 (052 to 3.80) 

P = 0.5 


Zhang (2007) [32] 


Acupuncture 
N = 36 


Meloxicam tablets 
N = 32 


Pain relief and range of 
movement: cured rate based 
on subjective report 


26/36 Cured 
Cured rate: 72.2% 


15/32 Cured 
Cured rate: 46.9% 


RR (95% CI) 
1.54 (1.01 to 2.34) 
P = 0.04* 



*: P < 0.05 statistically significant difference between two groups. **: Outcomes were measured at the end of last treatment, except for those specifically mentioned. 

ADL, Activities of daily living scale; 95% CI, 95% Confidence Interval; DASH score. Disability of the Arm, Shoulder and Hand score; FU, follow-up; RR, Relative Risk; SD, Standard Deviation; MD, Mean Difference; 
VAS, Visual Analogue Rating Scale. 



Table 4 Outcomes of randomized controlled trials comparing moxibustion and conventional therapy 



Studies 


Intervention and number of subjects 


Outcome measurement 


Outcomes** 

(Cured no./Total no.. Cured rate) 


Treatment effect 




Treatment group 


Control group 




Treatment group 


Control group 


Cured rate: RR (95% CI) 


Jin (2005) [33] 


Ginger- moxibustion 
N = 80 


Prednisolone injection 
N = 32 


Pain relief and range of movement: cured 
rate based on ADL score 


59/80 
73.8% 


17/32 
53.1% 


1.39 (0.98 to 1.97) 
P = 0.07 


Li (2007) [22] 


Ginger- moxibustion 
N = 25 


Prednisone injection 
N = 25 


Pain relief and grip strength: cured rate 
based on subjective report 


20/25 
80% 


21/25 
84% 


0.95 (0.73 to 1 .24) 
P = 0.71 


Xu (2010) [29] 


Ginger- moxibustion 
N = 23 


Prednisone injection 
N = 22 


Pain relief and grip strength: cured rate 
based on subjective report 


11/23 
47.8% 


4/22 
18.2% 


2.63 (0.98 to 7.04) 
P = 0.05 



**: Outcomes were measured at the end of last treatment, except for those specifically mentioned. 
ADL, Activities of daily living scale; 95% CI, 95% Confidence Interval; RR, Relative Risk. 



Table 5 Outcomes of randomized controlled trials comparing Acupuncture and Moxibustlon Combined (AMC) with acupuncture 



Studies 


Intervention and number of subjects 


Outcome measurement 


Outcomes*' 


* (Cured no./Total no.. Cured %) 


Treatment effect: 
Cured rate- RR (95% CM 


Group 1 


Group 2 


C^mitn 1 

VJI UULl 1 


U 1 uu ^ 


Li (1 998) [28] 


AMC 


Acupuncture 


Pain relief: cured rate based on 


49/60 


15/30 


1.63 (1.12 to 2.38) 




N = 60 


N = 30 


subjective report 


81.7% 


50% 


P = 0.01* 


Liu (2008) [23] 


AMC 


Acupuncture 


Pain relief and range of movement: 


28/37 


6/26 


3.28 (1.58 to 6.77) 




N = 37 


N = 26 


cured rate based on subjective report 


76% 


23% 


P = 0.0013* 


Shen (1999) [20] 


AMC 


Electro-acupuncture 


Pain relief and range of movement: 


10/27 


32/41 


0.47 (0.28 to 0.80) 




N = 27 


N =41 


cured rate based on subjective report 


37% 


78% 


P = 0.005* 


Wang (2007) [24] 


AMC 


Acupuncture 


Pain relief and range of movement: 


22/36 


9/36 


2.44(1.31 to 4.56) 




N = 36 


N = 36 


cured rate based on subjective report 


61.1% 


25% 


P = 0.005* 


Wang (2008) [25] 


AMC 


Acupuncture 


Pain relief and range of movement: 


15/32 


6/32 


2.50 (1.11 to 5.62) 




N = 32 


N = 32 


cured rate based on subjective report 


46.9% 


1 8.8% 


P = 0.03* 


Wu (2003) [26] 


AMC 


Acupuncture 


Pain relief and range of movement: 


56/74 


13/52 


3.03 (1.86 to 4.93) 




N = 74 


N = 52 


cured rate based on subjective report 


75% 


25% 


P < 0.0001* 


Zliao (2003) [27] 


AMC 


Acupuncture 


Pain relief and range of movement: 


23/25 


16/24 


1.38 (1.02 to 1.87) 




N = 25 


N = 24 


cured rate based on subjective report 


92% 


66.6% 


P = 0.04* 



*: P < 0.05 statistically significant difference between two groups. **: Outcomes were measured at the end of last treatment, except for those specifically mentioned. 
95% CI, 95% Confidence Interval; AMC, acupuncture and moxibustion combined; RR, Relative Risk. 



Table 6 Appraisal of acupuncture and moxibustion procedure based on the revised SRICTA criteria (2010) 



1st Author (yGsr) 


Acupuncture 
rationale 


Needling details 












Treatment 
regime 


Other 

components 
of treatment 




Practitioner 
background 


Control 
Intervention 






Points 


No. of 
inserted 


Depths of 
insertion 


Responses 
elicited 


Needle 
stimulation 


Needle 

retention 

time 


Needle 
tvDe 




Other 

components 


Setting 
and context 






Chen (2010) [30] 


TCM 


Y 


NR 


Y 


Y 


Y 


Y 


NR 


Y 


NR 


NR 


NR 


Y 


Davidson (2001) [18] 


TCM 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


NR 


NR 


NR 


Y 


Fink (2002) [15] 


TCM 


Y* 


Y 


NR 


Y 


NR 


Y 


Y 


Y 


NR 


NR 


Y 


Y 


Grua (1999) [19] 


TCM 


Y 


Y 


NR 


NR 


Y 


Y 


NR 


Y 


Y 


NR 


Y 


Y 


Irnich (2003) [17] 


TCM 


Y 


Y 


NR 


NR 


Y 


Y 


NR 


Y 


NR 


NR 


NR 


Y 


Jin (2005) [33] 


TCM 


Y 


NR 


NR 


Y 


Y 


NR 


NA 


Y 


NA 


NA 


NR 


Y 


Li (1 998) [28] 


TCM 


Y 


NR 


NR 


Y 


Y 


Y 


NA 


Y 


NA 


NA 


NR 


Y 


Li (2007) [22] 


TCM 


Y 


Y 


Y 


Y 


NR 


NR 


Y 


Y 


Y 


Y 


NR 


Y 


Liu (2008) [23] 


TCM 


Y 


NR 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


NR 


Y 


Lin (2011) [21] 


TCM 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


NR 


NR 


NR 


Y 


Molsberger (1994) [16] 


TCM 


Y* 


Y 


Y 


Y 


Y 


Y 


NR 


NR 


NR 


NR 


Y 


Y 


Shen (1999) [20] 


TCM 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


NR 


Y 


Wang (2007) [24] 


TCM 


Y 


NR 


NR 


Y 


Y 


NR 


NR 


Y 


Y 


Y 


NR 


Y 


Wang (2008) [25] 


TCM 


Y 


Y 


NR 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


NR 


Y 


Wu (2003) [26] 


TCM 


Y 


NR 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


NR 


Y 


Xu (2010) [29] 


TCM 


Y 


NR 


NR 


NR 


NR 


NR 


NA 


NR 


NA 


NA 


NR 


Y 


Zlia (2004) [31] 


TCM 


Y 


Y 


Y 


NR 


Y 


Y 


Y 


Y 


NR 


NR 


NR 


Y 


ZInang (2007) [32] 


TCM 


Y 


Y 


Y 


Y 


Y 


NR 


Y 


Y 


NR 


NR 


NR 


Y 


Zhao (2003) [27] 


TCM 


Y 


NR 


Y 


Y 


Y 


NR 


Y 


Y 


Y 


Y 


NR 


Y 



NA, not applicable; NR not reported; TCM, acupoint selection based on TCM theory; Y, reported; Y*reported and mentioned If unilateral or bilateral needle placement. 
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Table 7 Cochrane risk of bias assessment 



1st Author (year) 


Random sequence 
generation 


Allocation 
concealment 


Chen (2010) [30] 


Unclear 


Unclear 


Davidson (2001) [18] 


Low 


Unclear 


Fink (2002) [15] 


Low 


Unclear 


Grua (1999) [19] 


Unclear 


Unclear 


Irnich (2003) [17] 


High 


High 


Jin (2005) [33] 


Unclear 


Unclear 


Li (1998) [28] 


Unclear 


Unclear 


Li (2007) [22] 


Unclear 


Unclear 


Liu (2008) [23] 


Unclear 


Unclear 


Lin (2011) [21] 


Unclear 


Unclear 


Molsberger (1994) [16] 


Unclear 


Unclear 


Siien (1999) [20] 


Unclear 


Unc ear 


Wang (2007) [24] 


High 


High 


Wang (2008) [25] 


Unclear 


Unclear 


Wu (2003) [26] 


Unclear 


Unclear 


Xu (2010) [29] 


Unclear 


Unclear 


Zha (2004) [31] 


Low 


Unclear 


Zhang (2007) [32] 


Low 


High 


Zhao (2003) [27] 


High 


High 



alone was used in three studies [22,29,33], and AMC 
was used in seven studies [20,23-28]. The most com- 
monly used acupoints were local tender points (Ashi 
points) which were used by 14 studies. He Gu (LI 4), 
Shou San Li (LI 10), and Qu Chi (LI 11) were used in 
ten studies. Only one study [16] employed an exclusively 
distal needling approach, in which the ipsilateral Yang 
Ling Quan (GB 34) acupoint was used. The total num- 
ber of treatment sessions ranged from one to 36. The 
frequency of treatments varied from once a day to once 
every three days and the duration of an entire treatment 
course lasted from one to 37 days. The number of nee- 
dles used per session ranged from one to 12 needles. 
The number of moxa-cones used in the moxibustion 
and AMC interventions ranged from two to seven cones 
per acupoint. Of the 19 included studies, 14 re- 
ported that De-qi sensation was sought and the 
duration of each treatment session lasted between 
one and 30 minutes, with most studies ranging be- 
tween 20 to 30 minutes. 

Standard In reporting acupuncture treatment 

Table 6 presents the standards of reporting acupuncture 
treatment in the 19 included studies using the revised 
STRICTA criteria (2010) [11]. None of the included stud- 
ies reported acupuncture procedure detailed enough to 
satisfy the STRICTA criteria. Although all the trials 



Blinding of participants. Complete collection Selective Other 



personnel, and 
outcome assessors 


and reporting of 
outcome data 


outcome 
reporting 


sources 
of bias 


High 


Low 


Low 


Low 


High 


Low 


Low 


Low 


Low 


Low 


Low 


Low 


High 


Low 


Low 


Low 


Low 


Low 


Low 


High 


High 


Low 


Low 


Low 


High 


Low 


Low 


Unclear 


High 


Low 


Low 


Low 


High 


Low 


Low 


Unclear 


High 


Low 


Low 


Low 


High 


Low 


Low 


Low 


High 


Low 


Low 


Unclear 


High 


Low 


Low 


Low 


High 


Low 


Low 


Low 


High 


Low 


Low 


Low 


High 


Low 


Low 


Unclear 


High 


Low 


Low 


Low 


High 


Low 


Low 


Low 


High 


Low 


Low 


Unclear 



reported the methods of acupoint selection, only Fink 
et al. [15] and Molsberger et al. [16] reported whether 
needling was bilateral or unilateral. Only three studies 
[15,16,19] reported the background of the TCM 
practitioner. 

Quality of included studies and publication bias 
Assessment by the Cochrane risk of bias tool 

Table 7 presents the Cochrane risk of bias assessment. 
All studies had at least 1 domain rated as high risk of bias, 
except the study by Fink et al. [15], which had allocation 
concealment rated as unclear risk of bias. Adequate 
randomization sequence generation was described in only 
four studies [15,18,31,32]. Adequate allocation conceal- 
ment was described in none of the studies. All studies 
addressed incomplete outcome data adequately and re- 
ported all outcome measures. Five studies [20,23,27-29] 
had not examined between-group imbalance at baseline. 
The study by Irnich et al. [17] had a significant difference 
in mean difference at baseline. Only two studies [15,16] 
had performed power analysis. 

Fourteen of the 19 included studies were conducted in 
China. As suggested in the study by Wu et al. [14] the 
adequacy of randomization was investigated by a telephone 
interview to the authors. We successfully contacted the 
authors of three studies and found out that the methods of 
randomization in two studies [24,29] were inadequate, as 
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group assignment was accomplished by alternate assign- 
ment. We were also able to reach the author of the Wang 
et al. (2008) study [25], however at the time of calling the 
author could not recall any detaOs of the study. The au- 
thors of the remaining 11 studies could not be contacted. 

Meta-analysis was not performed as all but one study 
[15] had at least one domain rated as having high risk of 
bias and measured different outcomes. Examination of pub- 
lication bias by drawing a funnel plot was not conducted, 
because comparable studies were less than ten [13]. 

Publication bias 

Publication bias was not assessed, as recommended by 
the Cochrane Handbook for Systematic Review, given 
the fact that there was not a sufficient amount of studies 
with adequate similarities in clinical characteristics [13]. 

Efficacy assessments 

In assessments of efficacy, most studies did not use 
standard outcome measures such as peak-muscle force, 
pressure pain threshold, and pain free grip strength to 
objectively assess outcomes. Instead, they used only sub- 
jective outcome measures such as VAS (visual analogue 
scale) to assess pain, or the DASH (disability of arms, 
shoulder and hand) questionnaire to assess functional 
impairment. Objective outcome measurements were 
only used in three studies [15,17,18]. 

In addition, all included studies did not differentiate 
primary and secondary outcome measurements, with the 
exception of the Fink et al. study [15], which mentioned 
that all three measurements (maximal strength, pain in- 
tensity (verbal rating scale) and DASH) were primary 
outcomes. Pain intensity in a verbal rating scale was, 
however, not reported in the outcome parameter table of 
the published article. Instead, pain was reported in a vis- 
ual analogue scale (VAS). 

Outcomes in all Chinese studies were mainly classified 
into the following categories: cured, remarkably effective, 
improved, and ineffective. "Cured" referred to a complete 
relief of pain and a complete regain of unobstructed range 
of movement. "Remarkably effective" indicated a general 
relief of pain and regaining total range of movement, but 
with occasional reoccurrence of symptoms. "Improved" 
referred to obvious improvement of pain and range of 
movement and "ineffective" refers to no improvement. Be- 
cause the "cured" category appeared to be the only cat- 
egory consistent across all the 14 Chinese studies in 
assessing treatment efficiency, we analyzed the cured rate 
in this review. These 14 trials defined the cured rate as the 
proportion of subjects who achieved complete relief of 
symptoms related to LEP at the end of the treatment 
period or during the follow-up. The relative risk (RR) in 
these studies was calculated for efficacy assessment. 



Acupuncture vs. Sham-acupuncture 

All three studies [15-17] comparing acupuncture against 
sham acupuncture showed that acupuncture was superior 
to sham acupuncture for some of the outcome measures, 
but no study defined the primary outcome measure 
(Table 2). Molsberger et al. [16] found that subjects in the 
acupuncture group had a greater pain reduction than 
those in the sham acupuncture group immediately after 
treatment as measured by percentage of improvement in 
pain scale (MD = 40.80, 95% CI: 39.18 to 42.42, P < 0.001) 
and number of subjects who reported pain relief > 50% 
(RR = 3.17 CI: 1.53 to 6.52, P < 0.002). Irnich et al. [17] 
showed that the acupuncture group had a significandy 
greater reduction in pain and improvement of elbow mo- 
bility when compared to the sham acupuncture group im- 
mediately after the treatment and at two-week follow-up. 
Fink et al. [15] reported that reductions in maximal 
strength, pain intensity, and function of the arm in the 
acupuncture group were better than those in the sham 
acupuncture group at 2-week follow up (peak muscle 
force, measured by a specially designed device for isomet- 
ric strength, MD = 35.45, 95% CI: 7.42 to 63.48, P = 0.01; 
pain score, measured by VAS, MD = -4.25, 95% CI: -7.44 
to -1.06, P = 0.009; functional impairment, measured by 
DASH score points, MD = -10.80, 95% CI: -19.26 to -2.34, 
P = 0.01), but the differences were no longer significant at 
the 2-month follow-up. Pooled analysis of the three stud- 
ies was not possible due to incompatible outcome 
measures. 

Acupuncture vs. Conventional Therapy 

The effects of seven studies comparing acupuncture with 
conventional therapy are shown in Table 3. Three of the 
five studies [20,21,30-32] that used dichotomous outcome 
measurements showed that the acupuncture group had a 
significantly higher cured rate than conventional therapy, 
including prednisolone injection [20], triamcinolone acet- 
onide, lidocaine injection [30], and oral administration of 
meloxicam tablets [32]. The other two studies that com- 
pared acupuncture to prednisolone and procaine injection 
[21], and acupuncture to hydrocortisone acetate injection 
[31], did not find significant differences between groups. 
The remaining two studies [18,19] compared acupunc- 
ture with pulsated ultrasound, and assessed functional 
impairment and pain with continuous measures. One 
of these [19] found significant reduction in functional 
impairment as measured by the Maigne functional re- 
covery test (MD = -4.80, 95% CI: -7.00 to -2.60, P < 0.001) 
and significant reduction in VAS pain score (MD = -2.85, 
95% CI: -3.73 to -1.97, P < 0.001) in the acupuncture 
group when compared with the group that received pul- 
sated ultrasound and massage at 6-month follow-up. Due 
to low methodological quality of most of the included 
studies, meta-analysis was not performed. 
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Moxibustion vs. Conventional therapy 

Three studies compared moxibustion with conventional 
therapy [22,29,33] and showed no significant difference 
between the groups (Table 4). Due to low methodological 
quality of the studies, meta-analysis was not performed. 

Acupuncture and moxibustion combined (AlVIC) vs. 
Acupuncture 

Six [23-28] studies comparing AMC with acupuncture alone 
showed that AMC had a significantiy higher cured rate than 
acupuncture alone. However, a three-arm study by Shen 
et al. [20] compared AMC with electro-acupuncture showed 
that the effect of electro-acupuncture was better than AMC 
(Table 5). Due to low methodological quality of the studies, 
meta-analysis was not performed. 

Adverse event reporting 

Adverse events were only reported in four studies 
[17,21,29,33]. The studies by Irnich et al. [17] and Grua 
et al. [19] stated that no adverse event was observed during 
acupuncture treatment. The studies by Jin et al. [33] and 
Xu et al. [29] both reported that blister-forming ginger- 
moxibustion resulted in permanent scar tissue. However, it 
is unknown if the subjects of the latter two studies have 
been informed in advance that scarring might result after 
the course of treatment, in which case the permanent scar 
tissue might not be considered an adverse event. 

Discussion 

The present study reviewed randomized controlled trials 
on the efficacy of acupuncture and moxibustion treat- 
ments for LEP. To our knowledge, this is the first sys- 
tematic review that included studies in Chinese and 
studies using moxibustion for LEP. Acupuncture was 
shown to be more effective than sham acupuncture for 
treating LEP, up to a period of two months in three ran- 
domized subject-blinded clinical trials. However, there is 
insufficient evidence to conclude that acupuncture or 
moxibustion is more effective than or as effective as 
local anesthetic injection, local steroid injection, or non- 
steroidal anti-inflammatory drugs, due to low methodo- 
logical quality of these trials and the small sample sizes 
of individual studies. 

Results from reviewed studies that compared manual 
acupuncture with AMC showed that AMC was more ef- 
fective than manual acupuncture alone. However, one 
study found that electro-acupuncture was more effective 
than AMC. Nevertheless, results from efficacy studies of 
AMC must be interpreted with caution, as all studies 
had at least one domain rated as high risk of bias by the 
Cochrane risk of bias tool. Another potential limitation 
of this review is that it is not known whether moxibus- 
tion alone is equally effective or more effective than acu- 
puncture alone, as we did not find any study comparing 



acupuncture with moxibustion. We also did not find any 
study that compared electro-acupuncture with manual 
acupuncture. 

Recently, Vickers et al. [35] conducted a systematic re- 
view of 29 RCTs of acupuncture for four chronic pain 
conditions, including back and neck pain, osteoarthritis, 
chronic headache, and shoulder pain and performed 
meta-analysis on individual patient data from 17,922 pa- 
tients. With the large number of high quality trials, they 
were able to find a robust effect of acupuncture for each 
condition, which was superior to both sham and no- 
acupuncture control groups. Although the present re- 
view included many more clinical trials on LEP published 
in Chinese, we were not able to demonstrate a robust effect 
of acupuncture due to the fact that all the Chinese trials 
were of low methodological quality. Nevertheless, com- 
pared with previous reviews of acupuncture treatment for 
LEP, this critical review provides more detailed description 
of the acupuncture and moxibustion procedures, including 
acupoint selection, method of stimulation and treatment 
duration. We found that most studies used local tender 
points and acupoints of the Large Intestine meridian 
around the elbow. An interesting finding from our review 
is that ten out of the 19 included trials involved the use of 
moxibustion for LEP. However, the rational of selecting 
acupuncture or moxibustion was not provided in most 
studies. Since our results suggested that AMC might be 
more effective than manual acupuncture alone, future clin- 
ical trials should be carried out to properly evaluate the ef- 
fect of moxibustion and AMC, as well as to establish a 
basis for the selection of treatment methods. 

There have been limited studies in human subjects con- 
cerning the mechanisms of acupuncture and moxibustion 
in treatment of LEP. However, there are an increasing 
number of studies investigating the mechanisms of acu- 
puncture for pain and inflammation, and it is likely that 
specific acupuncture regimes preferentially involve differ- 
ent mechanisms. Particularly, the use of distal acupoints 
such as GB 34 may activate difftise noxious inhibitory 
control (DNIC) [36] resulting in immediate pain relief, as 
in the case of the study by Molsberger [16]. Moreover, 
opioid released from the brain following acupuncture may 
result in a general analgesic effect [37]. Also, electro- 
acupuncture can produce non-opioid dependent anti- 
inflammatory effects via activation of the cholinergic 
anti-inflammatory pathway [38,39]. At the site of needle 
insertion acupuncture can also bring upon the release 
of neuropeptides involved in pain modulation and local 
vasodilatation, such as calcitonin gene related peptide 
(CGRP) and substance P [40,41]. It has been suggested 
that manual acupuncture at the site of needling can 
produce anti-inflammatory effects via adenosine release 
[42] . Lastly, acupuncture may increase local blood flow of 
the target tissue and affect fibroblast migration through 
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myofascial collagen manipulation, both of which are con- 
ducive to reverse tendinopathic change in LEP [43] . 

As for moxibustion, its mechanisms for pain and in- 
flammation are poorly understood, though modulation of 
inflammatory cytokines resulting from moxibustion has 
been reported [44]. Release of heat shock protein 70 (Hsp 
70) has also been found following moxibustion [45], and 
Hsp 70 is beneficial for tissue repair [46], which may be 
advantageous for tendinopathy associated with LEP. 

It is apparent from this review that the literature con- 
cerning the use of acupuncture and moxibustion for 
LEP suffered from many drawbacks. All of the included 
studies, except the study by Fink et al. [15] had at least 
one domain rated as high risk of bias by the Cochrane 
risk of bias tool. In particular, the procedure for 
randomization might not have been conducted appropri- 
ately. Of the three Chinese studies that we had suc- 
ceeded in contacting the authors, none of them were 
found to be truly randomized. A potential limitation of 
this review is the fact that we were unable to contact the 
authors of the remaining 11 studies to determine their 
adequacy in randomization. 

Another major limitation of the studies was blinding, 
especially in the Chinese studies. Moreover, there was a 
lack of standardization of outcome measures, no clear 
statement of primary outcome measure, and much vari- 
ation in the selection of control treatment, in the dur- 
ation of treatments, in the duration of observation and 
in the method of acupuncture or moxibustion treatment. 
Dropouts and adverse event reporting were absent in most 
of the trials. Taken together, these limitations may lead to 
an over estimation of the efficacy and an under estimation 
of the adverse effects of acupuncture and moxibustion 
treatment. Therefore, the apparent promising findings from 
the reviewed studies should be treated with caution. 

According to the revised STRICTA criteria, we found 
some essential details of the acupuncture treatment 
protocol, such as, number of needles inserted, needle re- 
tention time, or needle type, were not reported in about 
one-third of our included studies. This is not unexpected 
given the fact that the revised STRICTA criteria were in- 
troduced in 2010. The precise description of these com- 
ponents of acupuncture procedure will enable other 
researchers to replicate the reported treatment protocol 
accurately and reliably in both research and clinical set- 
tings and allow others to appraise the findings critically. 

Very few studies in the current review reported ad- 
verse events for acupuncture treatment, and those that 
did, found no adverse event. Taking into consideration 
the few and mild incidents of adverse events found in 
previous reports of acupuncture treatment [47-49], it ap- 
pears that acupuncture is a safe treatment for LEP. 
However, the safety of moxibustion and AMC remains a 
concern, as the adverse events have not been properly 



documented in the reviewed studies and the only two 
studies [29,33] that mentioned adverse events involved 
permanent scarring of local skin tissue. Despite this, 
most adverse events can easily be avoided by standardiz- 
ing teaching and clinical practices, as a systematic review 
of Chinese literature from 1956-2010 about adverse 
events in acupuncture treatment had suggested [50]. 

One can only postulate the reasons behind the number 
of low quality studies. For example, the lack of patient ac- 
ceptance of random allocation and receiving controlled 
treatment may be one of the major factors, especially in 
China. This is because acupuncture has been used for 
thousands of years in China [51] and public awareness of 
the need for controlled studies may be low. Thus it would 
be difficult to recruit subjects willing to participate into a 
truly randomized acupuncture trial. Blinding of the treat- 
ment is difficult due to the nature of the acupuncture inter- 
vention [52]. Anecdotally, research scholarships, the level 
of training of research personnel and research culture may 
all have impacts on the quality of acupuncture trials [14]. 

There are strengths and methodological limitations of 
this review. Our updated search covered both English and 
Chinese databases and was comprehensive enough to 
identify the current available evidence of acupuncture 
and/or moxibustion for LEP. However, the breadth of this 
review would be inevitably limited by a dearth of high 
quality studies, resulting in some uncertainties regarding 
the efficacy and safety of acupuncture and moxibustion. 
Although a number of studies were reviewed, we did not 
identify any studies comparing AMC with moxibustion 
alone. Therefore, whether AMC is better than moxibus- 
tion alone is still uncertain. Lastly, though we imposed no 
language restriction in this review, our search did not in- 
clude databases in other foreign languages such as Korean 
or Japanese. Thus relevant studies in other foreign lan- 
guages could not be included in this review. 

Conclusion 

Current evidence identified from our review suggested 
that acupuncture may be effective in the relief of LEP up 
to a period of six months. Findings from moderate quality 
studies with subject-blinded and sham-controlled acu- 
puncture intervention groups showed that acupuncture 
was more effective than sham acupuncture in treatment 
of LEP. Furthermore, our results also showed that acu- 
puncture in combination with moxibustion was a more ef- 
fective treatment regime than manual acupuncture alone, 
but the quality of these studies was low. Taken together, 
the conclusion of this present review is limited by the fact 
that most of our included studies had at least one criterion 
rated as high risk of bias. Therefore, it is premature to 
draw conclusions on the beneficial effects of acupuncture, 
moxibustion, or the combination of both for individuals 
with LEP. Future clinical trials with rigorous design should 
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be conducted to evaluate the efficacy and safety of acu- 
puncture and moxibustion for LEP. 
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